For constructing the full energy band diagram (EBD), we need to determine the band-edges and Fermi level of the corresponding SiC NCs. The lowest unoccupied molecular orbital (LUMO) was determined by adding the bandgap to the highest occupied molecular orbital (HUMO). We therefore determined the optical bandgap from UV/VIS transmission spectra and on the basis of well-known Tauc plots. HOMO was determined by using UPS and XPS measurements. Finally, the Fermi level positions were determined by using Kelvin probe.
For the bandgap measurements, we used UV/VIS transmission spectra as shown in Figure S3 on the assumption that due to the low concentration, scattering can be neglected. Tauc plots ( Figure 3a ) were then produced from the corresponding transmission spectra as shown in Figure S3 . The bandgap was then extrapolated by fitting the high energy range of the plots using the following relation: [4] [5] [6] ( ℎ ) = (ℎ − ) (1) where is the absorption coefficient, C is a constant, ℎ is photon energy, is the optical bandgap and represents the optical transitions. The values of can be 2 and ½ for indirect and direct allowed transitions respectively. In the main manuscript, a Kelvin probe has been use to determine the Fermi levels of the SiC NCs. This method is a highly sensitive (with an accuracy in the meV range) and non-destructive surface analysis technique that measures the work function of the sample compared to a known reference material (gold in our case). It is based on the measurement of the contact potential difference (CPD) between the material and the probe with high accuracy. 7 The work function of the probe, which is 5.1 eV for gold, is taken as a reference for measuring work-function of the sample (SiC NCs in our case). The work function and the UPS and XPS are techniques that have been widely used for estimating the valence band maximum (VBM) or highest occupied molecular orbital (HOMO). The procedure follows by determining the onset of the binding energy (Eonset) value from the photoelectron spectra (see Figure 3b and Figure S5a ). The
Eonset is determined at the binding energy where an initial rise in the intensity of the signal is detected. The initial rise in the intensity was determined by the intersection point of the extrapolated line of the leading edge with the baseline. Then, the intersection point is considered as the onset of the HOMO level, which gives the value of the difference between the Fermi level Ef (positioned at 0 eV binding energy) and the onset value (EHOMO), i.e. Ef -EHOMO . 8 The determined values are listed in the Table S1. The HOMO is then calculated from UPS spectra using the equation (1) given in the main text. Whereas, the HOMO from the XPS is calculated by subtracting the Fermi energy (Ef-KP) from the Eonset value. The HOMO obtained from both the techniques show a similar trend as shown in Figure S5b and Table S1 . These onset values from UPS are consistent with the ones extracted from the XPS within the uncertainty levels of both the techniques. The effect of quantum confinement on the Eonset values from both the UPS and XPS also show similar trends ( Figure S5b) .
The combined effect of quantum confinement and surface terminations on the HOMO/LUMO absolute positions has in general important implications for application. As a qualitative example to elucidate the importance of the full EBD, we can compare with SiC NCs with TiO2 which is the most commonly used material for water splitting. 9 The main advantage of TiO2 over bulk SiC is that the positions of the valence band maximum (VBM) in TiO2 is lower than the VBM of SiC (bulk) on energy scale relative to vacuum level, thereby demonstrates more oxidative power from the photogenerated holes. The oxidative power 7 of SiC hence can be boosted by lowering the VBM similar to that of TiO2. Although photocatalytic improvement in SiC has been demonstrated for SiC powders, 10 SiC nanoparticles, 11 nanowires, 12 and other SiC morphologies, 13 yet the band-edge positions have not been investigated. Figure S6 shows the bandenergetics of SiC NCs and the variation in their positions with varying size compared to bulk SiC. We can observe that the LUMO of 1.5 nm and 3.7 nm SiC NCs is higher than the hydrogen evolution potential and even higher than the CBM of bulk SiC while the LUMO is slightly lower than the hydrogen evolution potential and lower than the CBM of bulk SiC for the case of 5.3 nm SiC NCs respectively. The HOMO energies of all SiC NCs are much lower than the VBM of bulk SiC. Interestingly, it is even slightly lower than or comparable to the VBM of TiO2 as shown in Figure S6 . This may suggest that the smallest SiC NCs (1.5 nm and 3.7 nm) could be efficiently employed for water splitting process. High oxidative power of holes in the HOMO of all SiC NCs would be expected and that would be comparable or even higher than TiO2 and bulk SiC. Hence, tailoring the band-edges of SiC with different sizes can be achieved in this plasma-based process that would have great significance in enhancing photocatalytic activities and the decomposition of pollutants in water/air as well. 
